o 



B m ^ ff fx 

PATENT OFFICE 
JAPANESE GOVERNMENT •« 



Tliis is to certify that the annexed is a true copy of the following ap{dication as filed 
with this Office. 

ih m ^ B B 

Date of Application: 1998^11^110 
Si # ^ 

AppUcation Number: i Q 3 2 1 1 2 3 # 

di A. 

AppUcant(s): m^^^±^mi^:i:-^)\y^~m^m 




ffiiiE#-^ mil#¥ 11-3066193 



10-321123 



P004024-01 
5pfiglOi^llBllH 

HOIL 21/00 

10 

000153878 
002543 

2i,ooopg 



m 1 

1 



ffi5iE4t¥ 11-3066193 



#5p 10 — 321123 



mm^^ mmm 
m^m. 1 ] 

ttf ss A° - > ±jc myt^mm ^^^-t^jimt.. 
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Iff ^ _ :y V ;^ ^ i: b T mmmm^mm ^mmmizm^h. mmmm^mm 

mmm%^mmi)^ p, ^ e ^ - > I^^S-r S i: , 

Iff m^^- ^->$:v;^^i:b xmmmm^mm ^mmmiz^^v. mm^mmi)-^ ^ 

|ff|g;^'_ i.fg^§:vx^ i:bT3t^/?)>e)(Z)^^frriaa^cDM{ai*^^MSifbTtrf 
iam2(D^)fe'ffi#jl^®^b, fio, t&Sam2<^«'f4#]^$:5giibfeltffH>ti!i 



miiE#¥ 11-3066193 



• 



#5p 10 — 321123 



tfffHH 2 <D /I ^ - > 5: B^sfe -t S i: . 
[0 0 0 1] 



ffiSE4t¥ 11-3066193 



10 — 321123 

(TFT) ^Mosh'^yi^y^^^<7>m'f-t£HX'f£<. zni^mm^-hMh'^ 

[0 0 0 2] 

mm^^m^^mm±izj^m.-^nr^mmv'^yi^^^ (tft) icj;ym^v 

>f y&^^S$:mt;TV^So WL^n'T>(y^':f\^A\%^. 5 ~ 2 0 % * 
[0 0 0 3] 

> ^-ef^lS $ *l ^H^-K^^^^M 5: -r ^ T F T >()^^ S $ tl T V ^ S „ 

[0 0 04] 

L7b>L3&*^e., ^^-ffi^^ft^m^rtS'SS^-rSTFTli, 

[0 0 0 5] 

3<;r),; LT, T F T <Z)5^ "Y K 

F T © O F F «§^(Z)<SM. O) m±0^n^l ^ b T V ^ o 
[0 0 0 6] 

T F T cD^ Y ^ F ^ > fH^® JC L D D t- S IC \t. 

\^\yy(yw^t.rjt^mM(.\zm^^^H^-t^^nm^:i'y^'^^^^^^iiii^> l 
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[0 0 0 9] 

[0 0 10] 
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[0 0 12] 
[0 0 13] 

Jim (MS (A) ) i:, >5f- hi2^$:V^^^lLT«ffi*^e>(Z)S3t • 

ZlillCj; y l/^/'X h 1 6 ^rJ^^-r-SX^ (0 8 (B) ) tuiaUi^'X 

b 7\° ^ - > & "v' >^ IC m V ^ T •v' X ^7 A° - > M <^ 1^ ^ ^ ^> ^ > ^ t V X 

1 7 $:?^J^f <SX@i:, 1 6 ^|^5S1-SX@ (S8 ( 

c) ) ii^no^ii^mi^r\f^^o zi(Dmmf}^^(^Mmz^'')^-hmmtm- 

[0 0 14] 
[0 0 15] 
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[0 0 16] 

X ^ / N° ^ - > 5: ?^ fi^ t" <5 r t # t!t i: L T V N S o 
[0 0 17] 

ijmM^tii^^^mmcDmyt^mm^mmi^x'TT.^A^-y^m^-t^o fjtis. 

M± tcmn® -d-ss ^ -5 V X ^ A ^ - > -fe ;b 7 r ^ -f > ^ r 

Hij^x^^. 

[0 0 18] 

vxm-^^tismmmti'^^jt^ y^-'tfy^if-^T.^^mpshx. m 

[0019] 

muj-^^ -y±izB%^mm^^f^-t^j:mii. 
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[0 0 2 0] 

m%'^mwL±. \zim%^mmMmt>-^ e> ^ ^ a ^ - > j^e^-t ^ x@ i: , 
Iff ga^'A" ^ - > ± \z.m%^mm: § x@ i: > 

mmii^^mMi^x Msmm^mmm ^m^-t^nint. 

[0 0 2 1] 

mm^- vmrn-^^y^'!^ }^\^x%mti^^(r)%^mmm^o)MMmfi'^WM\^xm 

[0 0 2 2] 
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^ S ^ - > ?: J^^t- S . 
tfffE^3^ tt^I^J^^ ^ ^ - > t- S X^ 2l , 

[0 0 2 3] 

mm^(Dmmmizmn^tir^R^^miz^-oXRmi^r^imii-^-^> mmmm.(D 
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?3 ^ S ^ - > 5: J^^l- , 

trffH^)^tt^^*^ f> ^ ^ - > § Jin H . 

[0 0 2 4] 

, tfftB»«c55^ffiMA^e>MI*l^T«tffBmi ©^^li^M^s^t-ex^i:. 

iffsa^ 1 (3Q^)t'i4^ii*^ ^ s A° ^ - > & BSs^-r ^ ^ > 

m 2 <D^)^ -ffi^m ^ § Xg i: , 
-rsx^i:. 
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[0 0 2 5] 

[0 0 2 6] 
[0 0 2 7] 
[0 0 2 8] 

. b<li8 0%JSi^±t?&S««^^3t14»*Si:i-'5o 

[0 0 2 9] 
[0 0 3 0] 

^>fb b v^ Kg U 1^ - ©iff #T'IJi^-f ^ t> -5 o 
[0 0 3 1 ] 
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&.rizmi (A) ~ (E) ^mmi^x:^mm(DmM]^m^umicmm'r^. ^ 

[0 0 3 2] 
[0 0 3 3] 

S i Ov N„ ) , ^:/^li3:ne>(3D«Ji]3^^$: 1 0 0-5 0 0 n m(Z)mff^HTffi 
A y 

a. TFT<Z)«^#'l4§:r&lJ:$-&'5fei?)-efeU, #lcSgJt^< J: V^„ 
[0 0 3 4] 

[0 0 3 5] 

^«]^i:bTli, Mx.li, (Ta) , 

^>fb^>^;i/ (TaN) . r;i/^-'t7A (A1) , m (Cu) . n:^^ (Nb) 

. j\y=.^2^ (Hf) , (Zr) , (Ti) . ^UM» (Cr 

) , (W) , ^uy^> (Mo) , tyVny (Si) ^S:3£^:$^i: 

i^X^^o mmm^^O) f^^iM t LX itT a/Al. TI/AI. Cu/W, A1 

(M^jsfitflCliS i X, Si/TiSix, Si/Co Six. t^liSi 
/Mo s i x^(^^«'ffi$:^tfe-&;t^>'; =3>i:^MS>U-9-'f Ki: 
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[0 0 3 6] 
[0 0 3 7] 

^>ffc^^!^. mmitmmm (s i Ny ) , mmmmm (bc 
vDS. X7i^y^y>^^, mmm. mmmm<D<di^(D^m^m^^> io~4o 

[0 0 3 8] 

;i.vn'^A|^, Six Ge (0<X<1) T'^$ U n 

=.^h,m. ^fclir4xe)<D?iMI^S:2 0~7 0 nm (f^^6<;iCli4 0 - 5 0 n m 

[0 0 3 9] 

10 5 ^r^^fi^-t-So (01 (A) ) 
[0 0 4 0] 
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[0 0 4 1 ] 

f^^^ l/-if-(Z)?!j*XilbTXe C 1, ArF. K r F^^M VNfe/\°;i/X 
[0 0 4 2] 

[0 0 4 3] 

ii5i27-i30652#^^, #gg5pg-312260#^lC^IHlCfH«$tlTVNSo ^^-fb^rfib 
:R-r<2>^«7t:^i:bTli, Fe, Co, Ni, Ru, Rh, Pd, Os, Ir, 

[0 0 4 4] 

fe^b, Mi^^c^$:mv^fel/-if-^H^>fb^M^fc^$:fflv^;^^^^^b^cSv^ 
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[0 0 4 5] 
[0 0 4 6] 

Lxit. mimmm. mitmmm. mitm^mmm (s io^ Ny ) , mmmm 

m (BCB iKy^i/^o^v^y) mm) > *^«rti^(Z)«Mll^^MVNS^ 

^, Mffi^CVD^, X/N°^y^U>^*^, ^.*^^(D<2:i^©^^$:ffiV^, 10- 
2 0 0 nIn<DMff^H■eMV^-5^h}^)^■e^S. r(Z)$6^'l4S]^l 0 6tt, ^<DX 

* ^ ^ 5: e> ^«-r -5 ® S o 

[0 0 4 7] 

^!^v^T^ $fe^'K^)l-htc^3fett^lll 0 7$:?^^g-rSo (Ell (B) ) 

#lC|^^$tl-5r i:^i^V^*\ 0. 2 5 /tt m~4 yum. ^ b < tt> 1—2^111 
[0 0 4 8] 

r^v>T% ^^Mii^^ficsW'Ki 0 8 im^^mmmmiKD^myi (x=o. 
5-1. 5Am) ) 7b^tg^■j•^tlfcm®®3^lsa5:fflv^Tm3t$:^f e).. ^mmoyM 

[0 0 4 9] 
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o90m^n^o (01 (c) ) i^is. ^~ hmul 0 2<D^mti:mvr^m^ 

110^?^^-r-5o (01 (D) ) ^1 1 0 9 S: 

l^^fe-t-So Ol (E) ) 
[0 0 5 0] 

[0 0 5 1] 

0 9 j;y=fe>7i-^7!)^:^^<J&-5«fc^JCggilX, ^)t^r4^$:litiSb, 112 

(3Di^3ttt^i^ A° ^5f - > ^mm-t ^ o 

[0 0 5 2] 
[0 0 5 3] 

Tiga^^Mi^MJiSc iv-y(.mm^\^i'^ymm) ii^-^:^j\^mmmm(Dmi::^ 
mm^w^mm (lddm^) ?:?^^!^i-'5o 

[0 0 5 4] 
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[0 0 5 5] 

Igc w % ^ S = 

[0 0 5 6] 

3t j: -5 A° ^ - ^ > ^''^S m^-^ t)-&T S r i: % ^ § = 
[0 0 5 7] 

> iJ^^M'ISM ® A ^ - — > J3 V ^ T =fe) jSiM ^ S o 
[0 0 5 8] 
[HllfeM] 

[0 0 5 9] 
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[0 0 6 0] 

tVXi^'^y^mW. (3-:^>^l 7 3 7; ll^,6 6 7-0 $:fliV^fc„ 7^lZ. m^. 

mm^^o t.t=.. :i:LX'(Dmiikmitm^(Dm.^sjr. ^f^b<tt 200-700 
x^xnoo :^mmmxit. rmmi 0 1 tvx. TEosii^^ (Og ) ^mm 
isy^izm^^ •^r^x^cvD^miz.^'Dxmmz 0 0 nm(Dmitmmm^m.mh 

fc^, 6 4 0°C, 4 ^^©^^a^^fofeo 
[0 0 6 1] 

r^vNT% rmmi 0 i±i,zmmm^mmv. A^~=.y^^mvx^-hmmi 
^m-m-t^o :=^mmmxitmvi^ito)t=.ii>m^h^j^^^tr^^ mm^ 0 nm(Dmit^y 

mxit. >f- VWM.\z%mWL\'C^M^m.\^X>f-' hSH^<Z)'^«Ml 0 3 

?^ fiS; $ tl -5 *g ^ !iS # ^ - ^ % <^ ^ t ^ ^ ^ ^ S o 
[0 0 6 2] 

[0 0 6 3] 

r^v%T% >5f-h$fe^Mi 0 4' jbic^^^m^?^fi^i-^c ^mmmxit. 

[0 0 6 4] 

vl^-- »f-3tS:Ml^bT, M^-ffi^^mi 0 5 $:?^figbfco (Ell (A) ) 
[0 0 6 5] 
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i^MT' S> ti # ic Rg^ $ *l 5& V ^ o 
[0 0 6 6] 

r^V^T% Jiigi^tt^l^l 0 6±lZ^l(Dm^^Mmi 0 7 ^?^fi^-t<5c ^MMW 
m<Dy^ hl^Py^hm (m^JS-fbXlSS^, TSMR8 9 0 0, 4 5 cP) 

vr^. mi (B) ) 

[0 0 6 7] 

(01 (C) ) :^mMMXlt. mi (C) ttitC:^b:fell 1 O^^t-ft^li^ffiil^^ 
iKMx=i. 0 /imiifj^^^z>iz^ m-^ 1 . 0 /im<Di3-:fhy^~':^^RM^l 

0 8 ii&m.(DmKm^^ %mi)^^(Dm^%i}^mmmtf'^^^^Mmvxm i (om 

mmz^ijRM ' miU.^nr^ytf3mwt<Dmmmti^^mi(Dm^^mm±m^m^ 
bfeo -e®^. m^-^^t.. m^mz^^)m^-^nr^mi<Dmyt^Mmt>mm^ 

JC|g^* $ tl T , - h SH^I A° ^ - ><^> J: U ^ V ^^ 1 <Z) :t h V ^ h ^ 
->1 0 2lS^^-^hfc. 
[0 0 6 8] 



m'^mmi 0 Q^mmm\z.^^\^xmm^mm^^^'-y 1 io^mm.\^t=.o m 

1 (D) ) 

[0 0 6 9] 

^j^CV^"t?. HI <3D7^ M/^:>'>^ ^>'^°^-> 1 0 9 $:|g?5febfcc (01 (E) ) 
[0 0 7 0] 

^^v^•e. m^cDm^^MBii i i^mmLx. ^i0Mmn^i^mm<D±}vy 
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2 (B) ) z:CDm2(7)«ffiffi^T'«> >5f- hIB^7^•^->(^)^^^J: U/JN^ H 
1 (Dyyf h hA°^-> 1 0 9 J; ^^^^(Di^^tlt^ 2 (Oy ^ h l^^":^ ^>'^° 

1 1 2 %:m^-^-^r=.^ 

[0 0 7 1] 

r^V^T% H 2 CD 7 hi/ ^ - > 1 1 2 jftO'sm^-ffi^j^/N" ^ - > 1 1 0 

mmmizmmm^^^'t^^nmti^'mmmzmua^M^mmi i sit. v-:^m 

l^^fettFl^-f ^M^ii^-So (02 (C) ) 
[0 0 7 2] 

^C?)^, ||2<0>';t M^^;>'x 1 12 (02 (D) ) bT. S 

\>^mitmmmi 1 4:' (sonm) ^mmvr^o (a) > ^(^^fb^^m 

[0 0 7 3] 

«>CVAT% N§[CD#«M$:#^t■e^»S:^V^MS*IIl 1 4* ^ifthX^ 
iD-r-SrilJCjiy, M^e^HCTpM^jb^iSilSfC^in^tli^MJl^l 16, 117$: 

tLX0n^^mr^hx\>^^. :r.oLxmmm^nmmm (y->^M^/Fu 

^ymw 1 1 8' , 119' t^^:^;\ym^n^i I 

m (LDDMJIic) 116, 11 im^^ntz.. *^J6M"ett, UlC^bi^^h 

1 0 9 c<fc ^2(7) i/s;:^ hA^- 

>1 1 2lC<j;»; LDDfW®Tr^;^^^^-rSo 
[0 0 7 4] 

^mmmx\%. i^m<Dmn^^ii^-t^^nmiL\^x')y5x.m^m^^. ii6 

, 1 1 7-e^$tl-5<£?^;g^Mi^M^(^)';>?iM*^ S IMS^ffX'l X 1 0^^ 
~1 X 1 O^'^atoms / cm^, 118' , 119' "^-^S tl-Sl^tSM^M^^fl^^ 
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CJDU>^i^*\ S IMS^J-^'^l X 1 0^°~8X 1 O^^atoms / c C^SJ: 

•9ic-eti-mF-tf>^*^f^, K-x», in5t«at^MtiiLfco (ms (b) ) 

[0 0 7 5] 

\>^mitmmm 114, ^^flci^ 115-119. m^- hWMW: 104 sr?^^ 

, y->?.M^ll8, Fl^>r>MJ|lcl 1 9 ii^M-r-S^MSB^l 2 1, 12 2$: 

J^^L^o re)bT> N5^^:^;i/MTFT(Df^$gX^$:^Tbfeo (03 (C) 
) 

[0 0 7 6] 

M T F T f^^f <5 ii. ±f H^M#l^*DX^ IC ^ V ^ T N M 5: S 

:^;i/MT F T P^-V :^;i/MT F T i: $:*S^i6!Hcm^-^t>itT>&^ CMO S El^ 
^ N 5^ ^ :^ T F T T' J^fi^ S tl ^ Hf ^ T F T tC M -r ^ r 21 1; nr |g 

[0 0 7 7] 

±gE*IISgM(7)f^i^;^SS$:fyffiLT^##:md^ (TFT) e> ^ & ^^^IhI8& 
B^M^ir^mMT FT (N^^:^5>;vMT F T) i:*'^3^^4^Tv^^o 

[0 0 7 8] 

®5 (A) ®:t>*EI5 (B) liEI4©±®EIlc^i^-tSET'^y, El 5 (A 

) (B) ^CfeV^T, AmA-A' T'^^bfeSP^*^, 04 ©H^V h U 
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3 iil^— "^fe-Sc 

[0 0 7 9] 

|g4lC^3VNT, V^•m®TFT mmh^yi^:^^) 1 0 0 ±lClgl-j- 

. rm^^^±^z¥- hmm i o 2 j^^^^^^ti, ^(Z)±ic>5f- hi^^m 1 0 4 ff^wt^-f 

) 4 18, 4 19 (y-X«XiiFb>f >MJ|!c) ^^%}\yJ^mm.^ 1 5 

M^) 4 16, 4 1 iiS^W^^-^t\.^. ^fe> vSttMli^f[:^^l^*^fe^S^MI^ 

1 1 Axum^n^. ummi 1 4(D±s:Me)^i®«raJSife^i3^i 2 o{cn>^ 

^ ^:f^-;l/*^?^^$tl, lSa-g^MM^4 18,41 91CBB^1 21, 123 

fimm-^n. ^h\z^(D±.K'm2,(Dm^mmmi2Qii^m-^-^t\,. urn 231c 

5I#mOHJISl 2 7 7b^^^$tlT, •^®_t:?:MoTm3(Z)MISsmMl 3 0 A^?^ 
[0 0 8 0] 

) 118, 119 {v~y^mM(.x\t\^\^^ymMO i 5 

fi^) 116, 11 i^mm^n^o ^mm^nmm^i 1 8, 1 1 giciiSE^ 
121, 1 2 zur^j^m-^n. :^^izm^i 2 zizitm^nihmmi 2 8 tf^mm^ 

[0 0 8 1] 

mm-^ h V ^y^mmzm^^nr^^^^^)\yMTFTiz-D\,^xit. ^ 1 ®»r^ 

mx&^. ^i^x. mmm^mmmmi 1 8. 1 1 gic^ss^i 24, 125:^^ 
mm^n. ^(D±izm2(Dmmmmm:i 2 e ■^^y^-rT.i; 1 29 t^'^mm 
sn<5o ^e^ic, ^<D±izm^(Dmmmmmi s ot>mm.-^ti. ito, sno 
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[0 0 8 2] 
[0 0 8 3] 

^- h^jii: bTv^-g>:0\ :;r-7mSK(^A^^y=^$:(£Mi"Sfe*?){c, h U ::/';I/>f- 
[0084] 

li, ;Ri^«$:fl^V^fc^®®3^^SS^C<i;S^lCDl/S;;^ l O 9 ICJ: 

[0 0 8 5] 

S®*^e>©M3tS:=ff?&v^. hS3«g^|Rl-?^4/^&^-r€>ll2©^^14«i^A^?j 
Jfe-SA^-^^rJ^^bfeo r(D||2 0^^'ffi^m*^e>^e/N°^->tCj; V LDD 

[0 0 8 6] 
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[0 0 8 7] 
[0 0 8 8] 

:*:|IMMT' it. HfiiM 1 <Z) 7 i^'^ h (mM^S^bXHSS, T S M R 8 

9 0 0) titm.hxm\f^Mmm.^^-t^^pMup:^h^n (^^fs^bxms^, 

THMR3 3 0 0 LD) $:mv^fco Zl e) "T <£> 31 i: tc J; U , #«?)TiEBSlcM3tt-S 

[0 0 8 9] 
[0 0 9 0] 

[0 0 9 1] 
[0 0 9 2] 

^HfiSMT'^, ^JSMl ^c^^^v^, 0 3 (B) T'^$ne^^ffi$:#fc^, $^tc 
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[0 0 9 3] 

bT#«'[4*«:^*Slci^_tbfco 
[0 0 9 4] 

[0 0 9 5] 

Seic^-To ®*TFT m^;<.-r ^y^^^y^T-) 
^ OD^m 5: M V ^ 4x l« V > (Z) -e S^^H ^ §i Ha -t -5 o 
[0 0 9 6] 

0 6{Ci3V^T 8 0 0 ^^^^ffiSr^-T (M^bi^ U 3 fc^^X 
^ y^mW ,801 h U ^Xmm> 8 0 2 li^dic^!^t&lllg&, 803 

«'M#^|gi»iaiS&. 8 3 oaM\^mWt. 8ioiiFPC iyu^tyfjv:rvyh 

^^^.^y.)^ 8 2 Ol^ni;^"»y iJ7liIi^-efe-g>o Ut^y ^mm8 2 O HLXit. D 
[0 0 9 7] 
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[0 0 9 8] 

[0 0 9 9] 
[0 10 0] 

^^IcSa^fL^^nfeR I sc^W^^y-^. AS I c yn-fe^yiJ-^® v>f ^n:/n 
[0101] 

[0 10 2] 
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[0 10 3] 

UVoL^^-. ZfUi/aL-i^ i/syTY. dr-^*;i/-5^'f X>''l^'f , iJ-^if^-i/ 
[0104] 

07 (A) ltm^nmx-&V. 2fi:#:2 0 0 l, #^ffi;bllP2 0 0 2, W^A^fJ 
^2 0 0 3, ^^^g2 0 0 4, ^'f^:;?>>r ^y^2 0 0 5, T 2 0 0 6 

^^tlSo 3^Mlg^S:^^ffi:fJ^2 0 0 2, W^A:^SI5 2 0 0 3 , fl^^S2 0 

0 4 ^ -e (7)fla® -©-^M^EFi^J-Mffi -t ^ :i ^1 ^ -5 o 

[0 10 5] 

S7 (B) litf5=:^*^^T'fey, *^2 1 0 1, ^^^S 2 10 2. ig^^A 
:d^2 10 3. mif^y^^ 1 0 4, A^y7^U-2 10 5, ^^gP 2 1 0 6 

«^$tlSo *M^^^^^^g2 10 2, W^A:fjSP2 1 0 3^^<Dm<Dm^ 

[0 10 6] 

07 (c) j]/ziy\^=L-^ (^-tf;i/=3>fcfzi.-^J?) T'^U, *^4t2 

201, ^^^§P2202, ^fi^gP2 2 0 3, ^#X-r ^ 2 2 0 4 , 

2 2 0 5xm^^ti^o ^mnmitmmmmz 2 0 5^^®ffi(7)M#$!i^iiii^fc 

[0 10 7] 

0 7 (D) lidr-^r;i/^^ >^yi/-rT'feV, 2fs:#:2 3 0 1, ^^^g2 3 0 2 
, T-i^^2 3 0 3 :*:|6^l«f^igfi2 3 0 2^^®fa®m-^^J 

[0 10 8] 

07 (E) l±U TM^D >:>'ai^ ^-T'feU, :2|s:^2 4 0 1, %M^2 4 0 2^ m 
^^®2 4 0 3, M5fefc^r-A;^-/U ^ 2 4 0 4, U >'l/^^-2 4 0 5, 2 4 
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